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Introduction (1) Introduction (1)
Introduction (2) Introduction (2) Theoretically, the directional wave spectra can be estimated from 1 st and 2 nd order Doppler spectra of HF radio wave with respect to the wave spectrum Theoretically, the directional wave spectra can be estimated from 1 st and 2 nd order Doppler spectra of HF radio wave with respect to the wave spectrum A method for estimating directional wave spectra from the data obtained by HF radar has not been established yet A method for estimating directional wave spectra from the data obtained by HF radar has not been established yet to develop the practical method for estimating directional wave spectra from HF backscattered information to develop the practical method for estimating directional wave spectra from HF backscattered information (1) The coupling coefficient is given:
The coupling coefficient is given:
Here refers to the normalized surface impedance derived by Barrick (1972 
PROBLEMS ? PROBLEMS ?
The integral is restricted to being solved only on specific lines defined by δ
Thus it must satisfy:
. . directional wave spectrum
For convenience For convenience, the parameters are , the parameters are nondimensionalized nondimensionalized by by and as follows: and as follows: if the wave propagation direction of the wave number vector f the wave propagation direction of the wave number vector is is adopted as a single independent variable for the integration adopted as a single independent variable for the integration Hashimoto et al (1987 Hashimoto et al ( , 1998 Hashimoto et al ( , 2003 4 Modified Bayesian Method more efficient and shorter computation time than original Bayesian Method ( considered to be a practical method) Lukijanto et al (2009a Lukijanto et al ( , 2009b 
Linearized Linearized by removing one of the directional spectral product by removing one of the directional spectral product factors in the integrand as a spectral value at certain wave num factors in the integrand as a spectral value at certain wave number ber vector. Then, it was modified into a matrix equation vector. Then, it was modified into a matrix equation was solved by was solved by a singular value decomposition a singular value decomposition A Bayesian Method, as one of the most accurate and reliable methods for estimating directional wave spectra (Hashimoto et al., 1987) A Bayesian Method A Bayesian Method, as one of the most accurate and reliable methods for estimating directional wave spectra (Hashimoto et al., 1987) ( ) ( ) ( ) Hyper parameter is introduced to consider the balance of the two requirements imposed on the estimate of the directional wave spectrum
Hyper parameter is introduced to consider the balance of the two requirements imposed on the estimate of the directional wave spectrum 
( )
A line integral must be performed along determined path due to the restrictions characterized by exponential function having the power expressed by a Fourier series over the directional range , and assumed to be a piecewise over the frequency range characterized by exponential function having the power expressed by a Fourier series over the directional range , and assumed to be a piecewise over the frequency range 
Due to the numerical instabilities
To assume the energy distribution of the specified frequency spectrum as a "DEFINITION AREA". 
